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THE PERCEPTION OF ODJU&tS AiJD TNEmR FUIICT1LXJAL UL.j

1.0. Th Information Availaole in Pictures:

Research on tae perception of pictLures ha usually' ben uuncernel w..tj

complicated real world sceneu, that contain imany oL acts3 I2nucr u Par~cv,

1576; Biederman, 1972; Biederinan, GlusL;, and 'deuo, 1973; ;1cxwort~i au -rn

1967). In analyzing these pictures it is difficuiL to dev-j. a Co nciie L. C;

complete delineation of' the inforiiation availaoiv- in the PiCturk. Furtnier;. oru,

it is not possible to separate tnQ ia'orzmj-iun aivaiiaolu 1!, ,;1 uL Ut cct

themselves froa tne infourwation oreateu oy thec intcra tiorl ottwec:-.. ,jtct . A L

present there is no w, ns of' duliaeatin; t~iu utc cr 01o.ij.'~1~f

from individual objects. Recently, iiic,,er ( d)ic~~uuu 2..2wo~

information available inl picture/text proceoural injtructiurs. Furtiner

investigations by Bieger and Glock< (1982) nave expiuI',e tie -Ifect (2L ,n

comprehension of putting diffurent categories of' iinfurication in eitner pictures,

text, or both. TR the investigations presented in this report we will continue

the exploration of the informiatLion available in pictures. Specifically two

categories of inforwation will be investi-ated. Tnues are tlu tau cate, goi s

canonical information and f'unc tional information. CanonicaLi infforiation L s

closely related to the category of' inlVkrltor iza'ur1i,,oin oix 6ie,;er. It I Z

concertieu witLh UjiC ideuntity 01' the oujac(2. (-;r o L) L. -: .; ,t c. i,~.~ tao ict-ure.

'fuc canonic-l urit-1tatiout of an ouject .*t.i>...............,

moost readily recolgnized, or the orientation wjich Js i:los' t.';in of th.I lat

object. F unc Lioana I itifurmation is i11urzoautin -urI.., .,)Q 1 , orbj(Ct

funjctions or' iluW It canl ou Used. As suun, It Is a UQo..4ios1L ul ila'orla'uatihI

three other categories of' kBieger. These are the tcg corics ul' uescriptive



2

information which specifies the figurative details of an object; spatial

information, whichi iicludes information concerning the orientation of an object

(but only as it relates to the function and not the identity of tne object); and

contextual information, wnich provides the theme or the context in whicn the

object is Lo operate.

The studies reported here are an examination of the interrelationsnip

between canonical and functional information. Pilot studies suggested that

subjects might first dcteruline the identity of objects protrayed in pictures and

fro, the inforiiation available from the identity deternine the function of the

object. To test tnis further, eye aoveiaents were monitored as subjects made

decisions as to possible functional uses of common oujects. The location and

duration of' fixations on the object were analyzed and correlated with canonical

and functional scales that were developed independently.

2.0. 1JETHODS

2.1. Selection of Ob-iects: Five objects were selected to which multiple

uses could be assigned. This set of objects consisted of a flower pot, a

mitten, a paring knife, a wooden wedge, and a cup. It was assumed that these

were common objects and that subjects would have schema that related to them and

tneir normal functions. This was not the case for all objects in the set. The

wedge was an ambiguous ooJect for many subjects. It becamue apparent in later

studies that subjects did not have a name or identity 'or this object. This

ambiguity had important consequences in later studies.

2.2 Selection of Functions: Ten subjects, who were students in an

introductory psycholoL,y class and who received course credit for their

participation, were iiterviewed individually. They were presented with each of
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these objects and asked to state as waiy uses, or fuiction6, ua. tey Could lor

this object. They were not given a time litit but were monitorcI uy Lne

examiner. When their responses became unproductive they were presenteu with

another object from the set. Lists of' functions for eaci object were then

compiled and the orientation necessary for each of the functions was recorued.

Three functions for eacn object were thtn aeltctea. Eai n fuiction necessitated

that the object Ue in a differenL orientation. Une orieatation of each oject

was assigned the "normal" or 0 degree orientation (Figure 1). These were

arbitrarily chosen to correspond to what was thought by the exaiiiner to be the

most commonly seen perspective of the object. One function each for a 0, 90,

and 180 degree rotation frota this orientation was selected for each object.

These functions are presentea in Table 1.

Insert Table 1 auout iere

These objects have normal or "common uses. Three pilot studies indicated tnat

mixing common and unusual functions in the same experiment led to confusion and

erratic responses. If common uses were included along with the unusual uses,

subjects frequently took much longer to respond. They later reported that tney

were primed for the unusual functions and, in the instances of common functions,

had difficulty in changing their response set. Therefore, the co,,ion uses were

avoided in an effort to make all functions more uniform in kind, i.c. the cup

was not assigned the function of holding beverages, and t.i rnifc was not

assigned the function of cutting or slicing. Tnese selected functiuns are not

equivalent in their unusualness of' function. However, 11 new subjects indicated

nigh agreement that one function for each object was considered functionally

LIA
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poor in coparison to the other two functions. The "poor" function was given

tne rao,< of' 3 Uy 9 out of' 11 subjects, indicating this was the least typical

l'urictiun 1or tlat object. These functions were the flower pot as a wheel for a

toy car, tue ,ittari ai a Ued for a mouse, the knife to spindle bills, the wedge

to spread jelly, aau the cup as a cricket trap. The rating of' the other two

functions for each object were nearly equal in rank.

2.3. Development of Canonical and Functional Scales:

2.3.1. The canonical scales: A line drawing was made

of' each of the five objects. The perspective for the drawing was with the

object at eye level and with the object perpendicular to the line of sight. An

exception to this was tne wedge. The wedge was rotated 30 degrees on tne

vertical axis so that it would be easily distinguished from a simple planar

figurc .

The position described for each object (see above) will be assigned the 0

degree orientation. The line drawings for each object were then rotated

clockwise in 45 degree increments creating a series of' eight drawings of each

object. The eight separate drawings of each object were randomly ordered and

drawn on a single page to serve as the stimuli for introspective ratings.

Twenty-five students in an introductory psychology course at Broome

Comijunity College, Binghamton, New York agreed to participate in this study.

The subjects ranged in age frow 18 to 45. There were 12 males and 13 females.

Eacn subject was presented with a booklet of' five pages; each page

containing one of' the randomly ordered sets of' eight orientations for one of' the

objects. They were asked to rate each picture on a scale of 1 to 7 for how

typical it was to see that object in that position. A rating of 1 was

considered the highest rating, or iont typical orientation, and a 7 was a low

rating. Each orientation was to be rated separately and one rating could be



used more than once. They were requatcd tU score tie drawings in wnoie nulabers

but some subjects did resort to decital fractions. This uid not .tCr tn

uethods for analyzing the data, so these ruaponsea were iAiciuUCu in tn

analysis. Means of the ratings were coiuputed for each position of' tlnese ojeCts

(Tables 2-6).

Insert Tables 2-6 Anout }itre

The scales were nazied the canonical scales. 'r 1ey )iCl ac u L a a_ an

introspective measurement of typicality for that object (Figure 2).

Insert Figur, 2 About liurc

The perspective of tne flower pot was tnh only syi.icetricaLi drawint, in tils

study. Some interesting results are noted when coiaparing mirror ima -es for the

flower pot. It was expected that the mirror iLlages would navc airilar ratings.

Occasionally they deviate frow each other. For examplc, the canonical ratin- of

tne 45 and 315 degree orientations are not only fairly widely separated, Uut thle

225 degree orientation is inserted between then. None of' thn otn:r uoects are

symmetrical in the view shown. In pairs of orientatiotis that see .. to be related

there is a consistent relationship between these orieutationz Un all sc-les for

this object. For example, in exuadinin; tne 90 and 270 dcreC oriUntatio1s for

the cup, the 270 degree orientation receives tne higner ratin,; on all scales.

For other pairs of orientations this is not the case. The 90 and 270 degree



ol,10xtatioln lo' ti m wtd; create a perspuctivu change. Tha 90 dup;rue

criuttation i pruaibited - if vieweu fron above and the 270 degree orientatior;

is prc' entcc as if viewed frow below. These orientations luaintain ti.e 6a4e

sequcnce on all scales. Similarily, the 45 and 315 degree orientations for tie

wedgie ulso cruate pc r-pcctive changes with thu 45 degree orientation being givun

a ailintly lower rating .

2.3.2. T:hu Functional Scales: Functional scales for each of the 15

'utinCL1Ull. C1elu:cted ill sUctiln 2.2 were tnuit developed in a lanner similar to

tant slated in e;uction 2.3.1. for tnu canonical scalues. The saAe subjects were

u cd nC all nud first participated in the canonical study. In this study tne

sti;i.uli wcre used except tnat tne subjects had to rate each orientation for

eacn proposed function. The set of randoly ordered orientations of eacti onject

wL.s presented three times to each subject, once for each function. The task w~s

to rate Lne drawin-s on a scale of 1 to 7 for how well that object could perfor'

tle funution inl that position. As in the previous study wean ratings were

co.aputed for each orientation of uach object for each function (Table 1). In

tis manrner tnree scales of functional goodness were developed for each object

-'.itgures 3-7).

Insert Figures 3-7 About Here

A few conwinents on thuse functional scales seem to be in order. In two

instances the orientation receiving the highest rating was not the prime

orientation anticipated. In tlu function of thu mitten as a holder for warbles

tie 90 degree ori * -ion .eived the prime ratinj,. However, the anticipated

Ibo dAtree orientation is not sinificantly different (t=.772, P<.685). The

11 ,I I II' I I I III . . I I aI I I



ratings for the function of the wedge to spread jefly (Filgure r,) -rt

to explain in any consistent manner. Tle 0 debrec orientation was ; i teu

as the prime orientation with the 45 and 15 deree orientations artILcIpaLec a

possible contenders for the prime orientation. Tne 270 an, 90 degr'cc

orientations are inserted before the 0 degree orientation. Tie 0 Cegree and tc

45 degree orientations are the only pairs tnat are signzificantiy uifferez~t i,

their ratngs (p<.002). It is difficult to imagi;e now tie wcdoe couli U, uz

to spread jelly in the 90 degree or 270 dueree orientations. it 1-;

that these ratings are a result of the suuject2 anfaiirity wit!, ti,, L., U.

Subjects frequently asked for tle nalu of' this ooject or wn,(es W - w.l it W u usi

for. A decision was made not to cxeluue it froi,i further studies5 on -rocnsc tnt

it might provide an interestini] variation due to its uniqueness a Lai, oujeCt.

In the canonicai and functional scales Uilt were aevuiopc riot every

orientation is significantly different in its rating froi, ail oter r'atintgs for

that object. Uor are these a complete set of .ii the do IsioI oreietaLions ofr

any one object. They must be corsidereu a subset of' tie possioc views Df aii

object and that these views are on a continuum of possible :-i onical an

functional goodness.

2.4. The Apparatus: The equipment for tislz study is tneL 6.1e tilaL

reported by Hirschfeld and Bieger (1981). It consists of a Gulf and ';estern

eye-trac camera (1Nodel 06) which samples eye position by mean of cornai

reflection. It is assumed that the subject's eyes are nLovins with trle lines of

sight parallel to each other. The right eye is naonitored for ihorizontai

position and the left eye is monitored for vertical position. Tneae two pieces

of data form the coordinates for , point of fixation. The positiun of tile eye

is sampled sixty times a second in this manner. (Th%2 interval oi' 1/60 of a

second is called a tick.) The eye trac camera is interfaced to a PDP11/03

computer by means of an A/D converter. The corneal reflections are mionitored by



tue eyv trac camera ind converted to a electrical signal which is sent to the

coiputer -ii sored ui f Ii'opy Jisk in ciritl valu;.

Ti i'.. .ita fi1es are tnen usecl to recreate the pattern of eye movements

superi.iposed o:i a imae of tu u atimJulU6 UDy pIottlu1, ttue,-. out U1J hIewUtt

Pac.;ard 71121o pltt.r. AIter ,lu cye ,ovv; eIut pattern ia Ldjusted to tue fr&.ie

of tie Sti,.,UIuS, Cl. Putcr pro.;ria... run assiguiiin eaen separate fixation to u

specific area of tfe sti:ulus. In tui manner tnc data is quantified in a foru

tnat can uc analyzed .tatisticaily.

2.5. The S3timuli: Tne stimiuli for tnia study consisted of line drawings

of tue five objects. These drawings were initially created by free-hand

metnods. The free-hand drawing was tnen digitized on the plotter using the 1APS

program (Eirschfeld and Dieger, 1980). Tnis programa creates the file tuat

stores the data for drawing the stim;,ulus as well as aesignating distinct areas

to wiicu eye fixations will oe assigneu. Tue line drawings that the subject saw

were drawn by the plotter with the limiits set to a 3 inch by 3 inch size. This

is the iixiimum sized square twat cun be drawn on the reading screen of tne eye

trac camera. The final drawing of an object was approximately one-half the

normal size of the real object. Figure 8 shows the stimuli under two

conditions. The first column is the stimuli as it is divided into its feature

areas. Independent introspective judgments of three people were used to

determine the limits of the feature areas assigned to each object. The second

column is the stimulus as the subject saw it. A statement of' a possible

functional use is inserted oetween the brackets at the top of the page.

A computer program, ROTATE, further Modified the data from the MAP program

by rotating tue line drawing witn its feature areas 90, 180, and 270 degrees in

a clockwise direction leaving the other areas of the card unmodified. In this

manner stimuli depicting four different orientations of the object can be

created.



All the stimuli for tht four uiffIer'ui, oriurtatioris Ci" %tr iv trroLit

objects were drawn on the plotter. Four confusor items were 2l0o rotateu Lc

drawn using, the saie progrwas. The total stt of StiuIuii for tnit r t1: y

consisted of:

5 (objects) x 3 (functions) x 4 (orieritations)

4 (confusors) x 3 (functions) x 4 (oriui.Tations)

The complete set of 106 iteius was divided iito four sluocs ol* 27 c rI I''- .

Each block contained one card for' eaci, of the 15 funtioi, stateuenit - s 1

cards of tne confusor ite: . Licii tar.,Jt osject wa, Lrcx:.tuc trr'e- Li..L

within each bloc: of cards; once for each of tue triree 'urictiou, "se stateerit

for that object. However, any specific oriencatot: of a tar get ouject w: 5

presented only once within a olock of s.ijcs. E'acn suLject ;,as ussin -; o one

of the four blocks of slides in a preueter..iruJ ...anner.

It snuuiu se uentioned that in ti, Ji'ti ,,io .; ...

object was inadvertently drawu in its .,;irror i:,a e. T;i1 Wto J4L t2k 0UP. Tne

handle of the cup in this study is, on tue ict sue w,ei, tie cup is iii itc 3

degree orientation. In the developiuent uf tne o nonicxi ans 'u..utio.l rati 11.

scales tne handle was on tne right side i:, tcro ( ue.urec orieiltation. T..is errur

was not noticed until later in the study after tra data were collcteu. It is

not known how this affects the results of tne experiwert. It wili De consideres

in the discussion of the results.

2.6. The Subjects: The subjects for this study were 25 uL.Jerjrauuute

students at Cornell University, Itihaca, NY. They ranged i, a.e free 1 to 2

years. Each received partial course credit for their participation. Tne data

from of the subjects had to be discarded because the initial adjustm.ient in

the eye tre camera was faulty. Both these suojects wore heavy glasses anc this

made the adjustment difficult. Five other subjects wore contact lenses out no

problems were encountered in their initial adjusti.ent.



3.0. Procugure:

Thu uoccts werc told on arrival at the reading reseach laboratory that

tnUy wuulu bc prticlpatlno, inz an experiment that ornitorea eyU movements. They

wre h'ru tilu apparatus and instruction was given regdruintg tne procedure for

collectintg the data. It was explained that it was easier to adjust and monitor

tne experiment in a darKened roo.: with only tie illumination frora the eye trac

caura and that it was necessary for the eyes of the examiner to dark adapt

uefore continuing with the experiment. At this point the room illumination was

tari.eU off L i tne further instructions were tiven ii a semi-darkened room. The

-uujeets were told L,'at the tecnnique required that thne head be held immobile in

tie eyu trac cjcra for the accurate monitoring of eye movements. Since

iimlobility could laae the task tiring, the wtiole experiment would be broken up

into tnree sei.unts. The subject would be taken out of tne eye trac apparatus

for a brief rest twice during the experiment. Even with this precaution against

excessively tiring the subject, approximately one-third of tne data for any one

subject was lost due to head movement during a test item (23 trials out of a

total of 69).

After these general instructions were given, a sample stimulus card with a

screening card was presented to the subject. The picture on the stimulus card

was not of any target item. The subject was told that s/he should look at a

swall star in the upper right corner of the screening card until this screen was

removed by the exaniner. On the removal of the screen s/he was to read the label

stating a functional use o the object. S/he was then to look at the object in

tne middle of the card and make a decision as to whether the object and the

label watched in function. ilore specifically, the decision was not "was the

object a cookie cutter" but rather, "could this be used as a cookie cutter."

When a deeision had been reached the subiect was to fixate on either the "ves"



or "n: responne corner at tlii Suti o tik- uCW\1. Thu, CA~i~couii -k:.i *tiat

Lte subject had Qo;,ipieto~i tLnu ta-,i wuri tiim suujtA fixatea ot. , iuowr corine.r uf'

tkie card. The s;ubject was tnen iiistructe.l to iU0: At Llll'k peci PC1iC PUoints u, f-

the card; the louu, tnQle yue ", aiic tae, "no"u. The tx~tiouisz u t,,se( rcwereu

held for approxiwatoiy two to tflrue stcconus. Tilese ion.tntY 1'1X a ti. ns

s pe c if ic areas were easily identifiable in the plotted data sInj were ue

points of' adjUStL~ent in order to superidiposu tu eye i~oeet .)rw sort

on the plotter drawn stimulus. Ticao diustb..erlt was ai.1- isorta-t In oraer t o

check for head riovem~ent durinil a trial. !I' the lfln-1 tili'e noiflits! I It iXuiI U I

and the initial poinit of' fixatiot, on theiti, uici not coi eJ, it L

interpreted as % I.Cad movelient jurii,, tim collecrton 0i1 tile dta

~4.0. Results:

The adjustcod data w,,3 run tris. tii, :A'C i.. (rLi. i&i ~

1980, and fixations-. wet2r,! Ls e o --,) ui!'i , r i ca I....±s o

qua nt if y ing, th~.su fixations any fixa.-tionl Of six tick; (a1 Plpr;:11".y 1:':- suS

or less was disetrdeuj. Researct, onl eye idovtjennts i 1 c utoes that i± t *le

information is acquired durini,~ a Lsaccade 'VOIKI~in et al, 1976). it, tnas- ltay

any fixation of' ic3S than six ticks is cons lered to ue part G 6,1 su cS 01,

influenced by succadic suppression. It is assuried tnlit durii,~ t.ese snot

periods no additional information was acquirea. Tni ._ ;i ve t.:. ei, .,r-re.ly

conservative estimate of' the fixation time durini.; wnicn infor:.-Itiunis1- ci,reJ.

In assigning tick fixations to specific area.;, a fixationl wudiu oftnl occ ur

in a location cauurirg an apparent vascillation outweeri two >loetareas. 11,

these instances the fixations for the two areas were added. The total . eugtia of

the fixation was then divided equally between tfic two reas.

The mean fixaton time, in ticks, for ech feature area of' the objects were

computed across all functions. Thoise 3tatistics are reported in Table 7



lnsert Table 7 Aout Here

Ttc mean lengtn of fixations for tne various features vary according to

the feature. Of note is the fact that some features seem to receive few

fixations. For exaiple, tne cuff of the mitten and the tip of the knife lade

receive approximately 20 percent of the total number of ticks for these objects.

On tLue other i.and, areas such as the thumb of tne mitten and the ihandle of the

cup receLve approximately 40 per cent of the total fixations.

Since tiu witnin subject variance is too great to perform, an ANUVA wit u

tne eu Jta (Fmax=60.9) correlations were calculatea between the fixations on the

f eaturt' areas ana .lie functional and canonical scales that were reported in

section 2.3. In reporting these correlations it should be remembered that a low

nuuwericai ratini6 on either tLe canonical or functional scale indicates tnat

position is eiLtner the imlore typical orientation of the object, or tnat position

is wore appropriate for tne proposed function. Therefore, a high positive

correlation between a feature area and the canonical scale would indicate that

aa tzv; object Decaee positioned so that it was less typically oriented the

feature area being examined received more fixations.

Each object was seen three times by a subject. A different functiorl use

statement and a different orientation was presented on successive trials. A

jignificant negative correlation was obtained between the total fixations on

three of the objects and trial. These objects were the flower pot (r=-.282,

p<.029), the knife (r=-.246, p<.050). and the cup (r:-.333, P<.013). For each

of these three objects a partial correlation between each feature area and the

canonical and functional scales was computed, controlling for trial. No partial

correlations were computed for the other two objects.



A total of' 10 positive cor'rciatioris were utailieu LuetWul,[aut rw

of objects and tile appropriate cjnonicA sc,.le. Fiveul 01j iha Lcr i

correlations and five were negative. Ani auditionii 6 correlatoij were tanc

between a feature area and tile ippropriiatu func1. 101a I2lc Thiree k

were positive and tnirc were negative (JI'L u.L - - ).

Insert T~iea 6. 1-1,.3 iJuLt iire

Tile two objects that outainied no coerrelaitions uetwuet. feature, re

canonical scale (tile iaitten and tile wtedge) were .lothe ones: tlint 1;0.~~n

negative correlation with trial. iBotu of tuese 0D~uki. ia

corr ' ations between feature area6 and taic f'uniona1ili s;c-i ea.

Since the withlin subject variance i.; too "reat io perfor:x iii A,"'0V A w-L L

these data (Fitax=60.9) correlations were caiculatea between thei f'ixations Olt Lt.

feature areas and the functional and o-noziica-i s3cales that were rupor'tcd in

section 2.3. In reporting thes:e correlations it aInould be rei~e.o,,Lercd ti;,t a iOw

numerical rating, on either thle canonical or funictionial s3cale illdictea; tllit

position is either tnie more typical orientation of' the ooject, of' itL jisitiii

is wdore appropriate for thle proposeod fuictic.. 'Ihterciourc , -. lgll it !, I V t

correlation between a Feature area and the CaiicdIil s3cale would inuc1e tiL

astil object bc p~j ositioned so tlwit it, 1;> to;" 11 1rnc tnc

zxtreau". Cc. .,± 1  received iir ixNit i'Ihi.

.. ~c~ 01 A. ~ three tiii.c .

staterment aiia a Jiffcreit. orientation ir-. -,nite rL iiO-V 1ris. A

significant negative correlation was obtained between the total Fi x at.ion cr1 oi

three of the objects arid trial numuber. Theoe objcts3 were Lte f'lower pot



(r=-.2?2, L<.02), tLe knife (r'-.246, P<.050). and tne cup (r=-.333, P<.013).

For cacn of tLioau tiru oujects a partial correlation between each feature area

41U tllt .IIOnic~I, ;i fulnctiunal scales was comliputed, cutltroliing for trial. No

prt±ii ;orrt ition6 wore couputed for the other two objects.

5.0. Diacus sLula

In the analysis of eye wovemeits it is assumed tnat the mind is attending

to tue area that is ociLi_ fixated. It could be urgued tnat tils nay not

noccessarily be the xase. Tuic subject could bc intruspecting on one area whIile

ti eyes are fixated on another, or taking in information from peripheral

vision. There is indirect evidenco for the acquisition of inform;ation by use of

puripuierui visioni. ie eye iovements of four subjects indicated no fixation on

any area of the object in a total of 20 trials. Nine of these cases were from

one subject. This subject's eye ovement patterns could be traced from the

beginnin S fiwation on the star on the screening card, across the function label

as the label was read. From tne end of the function label there is a rapid

sweep to the "yes" response box with no apparent pauses in the eye movement.

This sweep takes iess than three ticks ( approximately 360 nsec). Subjects that

extutoit eye patterns iikv these must be outaining information about the identity

or function of tile ouject in order to respond positively to the task, yet it is

not apparent now they do this from the eye i;ovement data acquired in this study.

The significant correlation of three of the objects with trial is

interesting in that it iadicates that in very early presentations a learning

effect is present with some oojecti. There is an indicatiou that as these

objects are seen over successive trials, even though they are seen in different

orientation and different functiornal uses are required of' them, subjects still

can respona with signifie tly lss ti m spent in looking at the object. Two



objectc , the L~tt n anu the wedt-e, (ld i O uutoi I- ,i uiic nit c,, ret - 1,). 'jar

the trial effect and will Lne cotisidured ltr

The correlations of tne fixations oni jor.; specific I'u;-tu:'ear r,

significant wi th eitLher the cainonical scal t:ti-c fuiictionial 3L-. iiU5

objects in which the correlation of zioiuc feature IS Witnl theU caJIoUIICai She ru

objects that are well xinowri Ly ut Uoj(eCtS. Thcese oujccLL WV n fiwure 1, 'I'Lr

pot, the knife, anid the cup. For, thes e uuj cts- it appears tiist ous;kL .st fx~tu

on features that provide infori,,atioit LQ iucftiti the ooject. Tiese i' atures . "

not be necessary for fulfiiiin, any clf the f'unctions of Tu ji j-*. u1

exaldmple, the handle o1' the cup or tne randle of' the icnit'e irt- nut Ute f~oe

that permit the object to perforw thet funictional capacity tziat is cis -,ie~

To further support this argur,,ent, noticue that the fcaturus 1trlaL ire cs~y

for the function arc som;etires rie;,,ativelv correlated with} tle a i t2.~

The tip of the knife correlates nlegatiVely Witil theu ononic2l S3c~iu Yet it II

required for the functions of 6craii, anid 1pindiii 1 1.4 i c, z ut :it: i vV

correlations with the canonical Scale ulsoL; oCcur- I'' tlic Pi;s 01, ti floiwe' pit

in the function of a wheel for a toy car, and for tne vou;e of tnc Lui i:1 tnt

function of a trap for a cricket. Thc ititerprutatior:I 01' tc COrreiL1..c:-ous

that as the object becowes less canionical in itL; oriuntation thes,3 featureCS are

given less attention. Since the task is to deteru.ine functional usc5 of' objeckt-

the question of' how these decisions are :.ade iiu-st be ainswered buy so;jC ruasonint;

other than that of looking for the features in theit 0b~ecL that are necessary for

the function. It is proposed that tnueae decisions; arc, made by accS i.:t- t-ic

identity of' the object presented. Once the ouject i,; iJuentif1cJ tn Seiia

can be made as to whether it nas thce necessary attriDu te- to per1'urt tu

function.

For the knife function of' scraping, paint, Lhere is; a sig;naficant poI t i ve

correlation between tirc handle and both the I'unctivnal and canionical s3cales arju



a sinificant negative correlation between the tip and botn the canonical and

functional zscales. This is explainable when it is realized that these two

scales are significantly correlated with each other.

Siwilarily, in exalaining the cup in the function of holding vinegar there

is a sijnificait positive correlaLion vetween the base and both the canoni a

ant functional scales. However, tne correlation with the canonical scale is of

greater L;.agnitude (p<.006) than the correlation with the functional scale

(P<.027).

For the two objects that nave correlation only with the functional scales

there is not a siwple explanation. As a target ouject the wedge presented

proic.s. It was i,;ntioned that its canonical scale presented perspective

shifts as it wUs rotated on the line of sight. In addition, the subjects were

generally unfauiliar with this object, could not address it by natae and

,eraiiy uvuia iot state what it was used for. The wedge was an ooject

wLtnOut an identity. Without this identity subjects are willing to assign the

orieinLations ol' taLib oUject a wide range of ratings (Table 5) but do not use

tnis scale iii the accessing of infori;,ation concerning this object. Instead,

tiiey are wore likely to directly access the functional scale.

The itten is not lacking in faidiliarity. It does, however lack a

ca|onical scale. Ia the initial introspective ratings the canonical scale for

tile wittenl w~s very short. No position differed greatly from any other

position. U hei tne orientations of the raitten were limited to the four for this

studs the total length of the canonical scale was reduced even more. The 90

deree orientation and the 270 degree orientation (the extremes of this new

scale) are only .68 points apart. Furthermore, t-tests show no significant

differences between the ratings of any of these orientations. If the mitten

does not have a canonical scale, correlations, if any, would have to be with the

functional scale.



In suiwaary, subjeQeta, wilen LlSkud to .au ifl Lu i'urrcL.Lozki uJ;cL; uL

objects, Will f'irst atterilpt to deteri,;ine th iderLtity Ui' thlt- oujet. AlteLr tile

object is identif'ied tne f'unction can be accessed as3 taoupjh it iz pdrtL ul, t;](

object's identi ty. However, if' the object does niot ilavtz a c-nronica± .C.C

in the case of' tile mitten, or, if' it is an unfaramiliar oijet vWithcstu aLis~

in the caoe of' thle wedLe, thle subject addresses Ztne f'Un(ctic £Lru o! ',;1U

ob,,cct. iFurtheriruoric, recll that the ieurrririL, eff"et cc::f i.3r1,cJu

the objects. They were tile aille objecti triat 1.u~rtc . icfL

correlations b et w Lecn -specif'ic features -.na thu cnrc. . . 1

partialed out. Thus, it appears. that the f~aster pcrvfor:-rL.cnu:~ u

attributable to theC 1ear Niri, 01' SPcCiC 1'-tue ta 1e.tf tilt~c~

ratner than f'eatures that fulf'ill tile f'unctii. XI cv 5ut e

evidence of' otnor Irrvest±itors (iiucJ Liu juihai;. ii V97',; c:: ,1)

s3ubjcts wncni proosented with two li,:lnsOlJ;1rai i'.1- .iiu a ~I.r .I5X5

details of themd when ;-ivun a probed reca-l, if tile detail-: wcr- v re-s tec

isolation recall was significantly better. IiU atteLupt W--s i.jUcU tO j~ n

figures names or assiGn i.jore than two diiivnrioniity to t Ti, i - o, . uscd 3

Rock were geoaetric, planar f'ig.ures and hiad no ::uaitic labei or ideitity. T itu

tasic also differed fro,a tile stuely presented iiere ih1 that .:;,ory for tilt two

dimensional f'orw was required. Here, the subluk-ts, rice to tc..Le:'itini

uses. They assuiied a threc diimensional fouri. -nd spe)c1iic ZLLtrlokutLa J1 ,n ,

f'orm,. that ight riot be demonstratedl uy tu picture per, 3C. Fur aupu ~t.

function of' the cup f'ur holdinj, vineg-Ar- tilvj -- SUI-l tll 5UEWu~ 5

made out of is impcrweaole to liquids and tjiut it has c! cavity witrial its wi.;

Neither of' these are f'acts tnat a re d i rect,1y uvid L) 1'i -L... I ~r~1C

illustration.

The identity of' an object is the. Coos o,' tiis i iiv 1- ci11. :low ani

identity is determined, and how labels are Lti ataened to i:no~iru idiitities



(nazing), haj Deen the concern ox' n;jany investigators studying semantic

representation (Si,lith et al, 19711; hosch and ilervis, 1975; Rosch et al, 1976).

Thta studies inUic-te that the natia,1 of ooject 1s a more powerful phenomenon

tlian .eruiy the ability to retrieve an object or class of oojects from memory.

It appcar , tlIu.It thu elantic identity is also the iicans of addressing uncommon

or un, cnown functions of known objects.

U.J. IL)l)catiUns:

U~i~g tile data frow these investigations a iodei is proposed that presents

the steps necessary in the deter,ining of functional uses of objects. This

.AoU.l w il servu a f. n locus for furthor researen on tne relationship between

functlonal anu cInollIcAi inIIuri,,ation of object3 and now tis inforiatLon is used

in deciaion making.

In addition to the processing uodel this section will also address three

areas of theoretical importance. Thesu include

(1) tneories of object perception compatible with the data

(2) seaantic inplications of tne research as it relates to the

identification of oujects, and

(3) cognitivu processes related to the task of function determination of

oUjects.

Applications of the data in relation to tne use of' pictures in text for

optimal cowprehension will also be discussed. Finally, as this is a study that

has addressed a relatively new area of cognitive research, some of the possible

ways of pursuing these suggested studies will Oc presented,

6.1. A IJoel for Detenininri Functional Uses of' Objects:

A :woel for the decision waking process concerning functional uses of

comnion ou.jects is prescnteu ini Figure 9.



Insert Fitgure 9 Auout htere

In this model it is assumed that the functiuaal usQ is avilaue L t

individual before the object to 'uilfill this functLionl is 5c,. I N; t: k_: C

investigations the fu n ct Io na u se was3 prces;teu in 1wvttull i, -r. 7

information concerning the object is proeentu; III the'. 1*orL:. 01fL P. i I'e li;

Step 1 of the modei, tine jildiVidUal OOCesias aiw..re uX' tile necd(es fuiulo.

leads to Step 2 where the I id iv id ual ac I I tiet pa.c t ur r c u , 3 ;ary

i n format ion. The information tLhat is- extractced fri-, ti)ne. piL!tur,, .'cturl. IneLjHC

identity of the ob.jecL, AcP 3. Fro.i the identity 01' tiia ouject t 1rei. uirc-L

access to additional im'uri..stiun aoout thej oujet. TiaisL CoJiu se I! ti.' .

feature lists, schema dealir,, witli past expuriueue wiLii L~iu ouj~cL, c LLLoric~i

mewbership for tie ouject, etc. Tne identity uf' the. 0)J'-LcL ba U t-4,e~

verifying that the object can be used for the pruposcd; i'uncLioll.

Between the identity of' the object and the, Zidditli ~II~~aL~

is a partial barrier. This barrier peru,,its processlai- In tiio i' it * LL ri;;iL

direction, that is, froma the ouject identity to thie additionalih~r.~in

Processing frow~ right to left, however, Li partially inibjte2'. It ;.ay u50 tI'.-at

there are more necessary steps inI thiis pathway tinet are not, as yet, iueitificd.

These could be steps where the featural components and cate.;oric-io~crap

etc. are com:bined into an identity. If' tinet IS tne ease tue, patne.5-*,y oaetwer tn

identity and the additional Iinformation is very diffurent, Jupunaiui~ on U t,*Ie

processing direction.

Now consider the case where tiiure i., no iuc-iitity I'01 tuL, .. 52iJ:

an identity for the object step 4u iust JU r'eaCnea D. uiluntptn"y It in

proposed that tiils is accowplishej(;d by separately uurs , ue.Cjitiuflji

information that is so readily accessible from, or a p~irL 0f ttne identity of' tile



object. To proceed with tnis task when step 3 is wiasing takes longer time than

wher it is present. This can ue thought of as tile addition of a step, that of'

estauliiLiing an identity fur an object. However, since the identity of an

object develops fro. an individual's interaction with the object it also

includes tie eliulination of other steps. These would be steps tnat searon for

specific features considered necessary for the function. This is an issue to

tejt in later investigations. Evidence for a snift in the features of an object

attenUed to as the individual develops an identity for the object could be

interpreted as tie eiiwaination of steps SILCe those features are no longer being

searcned for. It also would support the addition of a step since new features

are attended to.

6.2. Theories of Qoect Perception:

The study of eye wovements has been helpful in tile interpretation of

the data fro.i the reaction time studies on the perception of functions of

objects. Ilucn of the careful, detailed research on eye movements is concerned

witn tile readin, process. Tne patterns of eye movewents in the perception of

pictures are very different and this needs to be <ept in rind when such methods

aro used in studyin cognition. Tile reading process is governed by constraints

relating to the direction of tne eye wovements. In English, text is printed in

lines froLw. left to right and from tile top to the botto,: of the page. There is

no suc~i constraint on the perception, or "readijg", of a picture. The eye can

start in any location on the page and scan in any sequence. Art styles have

developed in which a sequence is imlipoied on tne scene. The viewer is taken on a

journey througn a landscape Uy a set of conventions that direct the Gaze through

the scene il an intentional sequence. This, however, is not the kind of picture

toat this study addresses. Here, the concern is with the illustration of

objects to miake them as lifelike as possible but to present them without a

UacKground or context. Tihe context is supplied by the function that is



proposed. In so presentin,,i wie uujejL ; it IzL 'I" X.~d Lt Iu ir o

scanning is iiapoe(I on Ltu 6ubjv ucL oL.JJLr tluj 011t, CA1 .ii 1 u i ;

of reading pdttern6, Wilien; iay De Ai-,erY2 ~t

studies were college students aid L3 ouei tnkeY ,avui ;J tUi rjA ~ri:

text reading; thiir eyU LnaVeLCnt patterrs iaj be la:L j a

developed skill.

I n ad (Iit ioun tLat1, Lne 5qL~CU 0nI 1 aio' rf.j ir'ec 1:1 Uc:: rkaA.

pe rce pti on of piCture6 ,,"Jiocifri~u~ It& Lb ca

The diriensions of Lhe I'ixuateJ ,rca irQ.- w:ii6, ; TLL~l ~~,~ic a

been invustiGated witn S-reat prec2icuaon for tn eai, )f i-t(1y:u, f,

11oConxie, 1976) but a ta3ik iIIvolvin, pien~ur(; perccjuLion tc u rus J iffu r t..

strategies. The subject i s not canfinLO- to lan.--Lr fo r ra D; ,_,,- - v

movement wnen deteriin~ia, tLie 11OXt. I'lX.-ifL. T..ctd,: L~ rcfor' , -.. r,

of scanning.- ratner Lhan reauin, . Tuia e~yu k~ 6tucy L,,t i ~~

window size for soiae suoject6 i~iay include r.ost ci' tiou -.rea 0.'ti a

These were the subjects that did niot appuar Latio t on m u'a.L ' r

but immediately procceuea to a response Dox 1-1io ilr;~ .:.- * ui

label. An alternate explanation 1!3 that Lui, ouu~ucL is, Ljij- -1 oi T-..

change the size at' thc perce ptual wiindow wiL.8 tMW du,,and- 0f 1'

picture scannin,, task ay require a iar_;Qr ainuow Luiaun'ai. dO.

area tnat i s liXated i3 theu arCL to wiicii ettcntiofl 16diO~ Liiil. I t

necessary to know niow lar.,re thc windojw of atte~uian isi iii urlurtoctrin O

extent of the area fra which iuifurmastion could be -(ue,;uireJ curiai . nj i

fixation.

A third 113portant way in wicn picturc eani Jitfers fra ., tLilt P'oi

process concerns; the expectations that are avt up uuriia,L&t eau

involves processing; the written fori. 01' ione ,<rIown a.1c iinlce it i.



Ianguat-e, it iias a 6pecif ic form or syntax. Tne syntax place6 certain

eXpte;CtafCiUS ur cunistrainits oil the text that folow.S. In scanninLg a picture

t,iere2 i-~ no 6oe&~ysquential input. Th.t ic; iot to s3ay tnat there 15 no

ziyntax to pictare perception, but, ratner, it a pictiure syntax can ue formulated

it twoculu not ncussaarily be similar or co;aparaule to tiiu syntax of a lang~uage .

It -,,o ~pear that, expectancies are set up wnien Lscan:nin6 a picture (flackwurth

-'!, :~ 1.)J7) )L,* taus xpe2ctanicies are .. o~constrzuill Dsy contLXt Witrnin

ti;c Pictonre tnan z)-; any sequ~ntial syntactic structure relating to featurai

rAenatusOf tile picture. NJaton anu Stari (1971) navtz proposed a

;iultistageu tneory or picture reco,,nition. Tnley posit that memory traces of'

features c~re imatched serially witn thle object. These features are the parts of'

tile oU~eQ.L tnnlt yi,.id tile :.ost infnormationi, squuh a.3 angles, curves, etc. The

-u,,ory traces -,re 5S a ini an, internal representation called a feature ring .

mis I taru riii, i,; fork.;d fro.i *thle scan patni tliu eye takes as attention, is

faltaro-~ !,L;ture to feature ini a preferrtec, uruer. There was no evidenc for

verification o f Liiis theory in timc studies reporteu niere. It i.ay be that the

pictures used in this study were not coiiplex enoug-h to demaonstrate afeature

cycle. Aliso , varyiin,, Wte orientation of the object required tile SuoDect to

s;earch for au-ntifyii,_ features in different areas of' thle picture. This was not

a concernl of thle 1'.otLo ii and Stark. study, which was a recognzition task of

previuoly seer,1 pictures. Also decowpsition into Isuch features nay be anl over

Previous researen onl eye mfovements in picture perception contains much

agreem~ent that picture- have areas of differing, informativeness (Salapatek and

ixessen,9 1966; iiock, lialper anld ClaYtonl, 1972; Z11usne anid Iicels, 1964). Somue

of' these studies have rioted areas of ;rcater pattern density, intersection of

Iineuk~, ano closed space as being highn in iLnformatLion content. Such areas were

fixated ..lre frequently and for long er durations thani other areas. However,



figures. A~ ~ ~ ioris uid inot ~ L.C

object froma t;i:c envirar...lcli. Coliv,-riy, . iedulh. L:.r C .

object to a two uin;iensionai reprcse,iLtion tnt -Iatior-i iii' r:.-.u±or ,

its identity is still present in thu pi)turt. iU iL, therefore, 't.Cu.ssry to a

very careful w!en uvaluatinl tu ;sc of Lncc- ataoies for tr.c Urezent ,Xufy Cc.

For exaople, in the studies reportec iere, i;.i fnj ro.io. u tne :.±tte:. 1

iaostly emapty space and could be considere tu iw Li, infor:..-onal i, .te;.,.

It could we argued that one wouid eet fewter , ixltioi.a i-I tU. -A

this is tne case. ilowvvur, t:ie uf ui' tu. .. itter i hfi n ii. pat~r:. -

From these earlier studies ole wouli uXcCdt t:t , i- s area wouCS ou i

frequently. This is not tne case. Tne tnu.ib, f'ztnir .. are, as : area Cf q en

space that receives more Ltter:tioI ti.n 6!,'uId c exLUtea. CIary,

comprehensive theory of gic~ur purrtio;, c.st t n terne! witr, r.,tur,-I

objects or their represenitations as well as wi rainso:.iy 7cerates 5i apcs. Thu

information available in these two classes of :ra4niCO is vr," aifferen t a:

maanner in which one class is treated iay not ,roviue t:. V I to t:.c

necessary informaation for adequately co*tprehe di; tn, otiitr.

6.3. Semantic Liplications of toe ReorteC Studies:

Subjects in this study first identified tnc owjcct that a:s ;runtes

then decided if it could fulfill the proposed function. Si:,ce thie corrciatmors

for the known objects were with the canonical scale and not tne fs:tctional

scale, the required information is apparently o,urc easily rctrieved throubh tio

identity of the object rather than through the features of the ouject tnat are

most relevant for the function. Apparently lot all features are of equal

importance in ;,akint aecisions as to the functional uses of an uuject. Thus,

one could interpret this as support for the Sitn, SnobeiL anu hips (1974) tneory

of semantic representation of objects clUssifying6 the features of objects as



d'ini n-- or c.,rLctcluist.L ft'atur%:, duepndirig or, wretner they are requireu, or

optLonal fur id~ultl.aeticon. Altr.atLiv(iy, consider tnc tai as one of'

,u;uri.1iLi:i . I Liiy i. .. bursi,.i (i u Lnd I!:rvis, 1972). Eacn of the Known itews

(pt,, Iiutel, cup) jlrs unaracteristics ii, conu1on witn l ueuuers of

t1l iLy 01" Oz)juCtj to WiCt it o~io:s. As the ouject deviates from its most

uiiur-cturistiC orientatioz L;u tas.K 2tailS cieccKiLig nore thoroughly for faLiily

..'I.,uce. .en tc prUtotype anJ Liu object are sufficiently similar the

O L)ec c I oc inc dt.u in t c category. In the cuse of the studies presented

1, ! t , iLay Sc tL u ILnc ouucLs portrayc are sufficier,tly sirapitz! so that they

ruuiz' V cc Lu ,u., of only a few features to dist Abuish tneu froiL non-family

micaers. Eithier theory could oe used to interpret tne results. They do not

sec.. to uiffur ;ruatiy fron i,ch other. It has Deen sLown in these studies that

juuJect2 do ine:.. ts use specific features in dcteruinin the identity of

oojects, but all features of an ouject are not of equal importance in this

du tr,.iu tiun.

6.4. Conitivu Prucesses in the Duternmination of Functional Us

Ob ;ects:

Thu tam proposed in this study could be considered to be one of

deteriAining .aei.uersnip in functional use categories. When a subject is asked if

te oject portrayed could be used to fulfill a specific function, it can be

thought of' as a decision process to determine if the object contains the

defining features for inclusion in the family of' objects that fulfill that

function. Assume, for exaple, that a feature similar to the tip of the knife

is a dufining feature for all objects in the family of objects that can be used

to spindle bills. In this case, it would be expected that subjects would fixate

on tnw tip of the knife in order to verify inclusion in that category. Varying

the proposed function could require other features to become the defining

fuatures for the determination of class membership. There is no evidence that



is the case. lnLsteaa, tao resuits sL4.,wt tI'L tiC etsu tl.,t Lr,;,IXlU.

are those that are associatuc witii theiu ctt ,1 the_ os~ect, urc.areu'ta

features. T o continue withi tiile exa.:,plc cof tn.. -znife, Lsuojeuts fixzate .)n t

handle of the knife1* as a chiaracteristic feature_. Tid feature. .,,ut o o&o

with the functional sicale but, rathier, the cwi~unical 53c .i. :;otJ. o'n1,,

signif icantly correlated withi tio oijuriiczi :sc__e Ior tth u OitSu;i of

bills, ut for the function of' 3crapin,; paint tos oil.

The weage, wtiii w&6 a relativcly u,~own usLject L5lj O.:

results. Here, (Table 11.1-11.3) not only ar tiiu -11i; fo~tr~~r

wiLth Lhe functioinal albut if thuc -,tariy 3 sLi.iifi csn L; urr'eIctiuL! r,:

considered, (those of p< .06) it ccai bc uero tactL Ii1;J iis0, v~ry;.it;i u

funict ionalI scale. It would iso ii~tteZiiu- to t-Cst t~5in J .uir_ kcor ;3rz...

expuriuient av~ryiiag the functions of' uiikno;w, O1LIjLoCKS. L.. J:i .0(&

aletertaine if there are different definiii,: featUVUes forl tilc 1o UL'-_ U11 5ejui:t

on tire different functional clases for -;isn a arei: o o.

In any cas;e, thie tasx as it was r00c atis st<i ij, too S

;aultistage onu . The suoJet!L ier, f ikrzt preo.itc; wita tao r -Ur.. o L t

Ueteriie ai ,ossible f'unctionai USc will ctto&i, 1 .t to Ucc.... .. 1i~t I~

object. Throu,,,n its identity, tnc uddition, :f"latu ci ..' soInc~c

is accessed. I f thec object asst ;-,o identity, L.e. if it 1 n, w~;~.O

subjects then search for tac features nucessary for tao . prcqczcu funiction. n

two stage process of' firzst identifyiinj1 tiao object, sAc, Liao taoI, fuiction , W.t

be an easier arid faster process tan taov one stae roct:ss ulsursii, ol

the features (Table 7). The total Inthoi' fixatun ti:..oz; I'.r ii .*:ow i

objects are less than those for the wcuc. it is: evten *.,urc. ctriui , uric one i

aware that the total fixatiiion enLh for the cup is- inf'lited .;urc ' sy ino fat I (,

that of the cricket trap, whichi was considered a iiighly uiiusu~l i'unction. ine

total length of fixations for t1is f'unctionl was 65.14 ticks. For tao, f'unctions6 01

holdig Viegar nd soopia, scd the total fixation loiljthu5 were ':4.7 ana h .



:, then, to be chtrv' otic or two z ta~ i< t a& sone

flrtz:ivi cun-3iu~ration.3 are ini order. if' the jeterixination 01 the funiction of Lin

uujt.e.c i., ,. r n~sconld 3ta-- of a Laio Jaetas;k or tiie. only sta-e of a one

Ota 7C tucrer 1i3 i..direct evidence tniat these are very different procu 3k3.

* A' ~i ., . . i 1ii t of total fixa tions oil thu object LAre necessary

Ua2rxr11 Lilu Luu~uct reszponJ3 positively to thc j*unCtionl ,ueriea. if these3( ,r.

i iff,. rent prou~a sej it*L rc:.iain.3 to De ULceri.ined irow tnuy differ. The task,

~rcieitu nr, w-6 :ae)uscd on tile functions of' oujects. Tne subject- set as-ide

tLiia tu- to 1 irut *cL eri the icuentity 01' the objects . Fro:.. thu: idunt: ty 31'

Uu.!CC:LSt5 iiure 1.3 ecess; to s;o,.i le~xical or enc2yclopejdic Kcnowleaitu, or a

~ci..,for tii f'unctions p roposed. In a~~,uof' n idunltity for r, Object tile

I.Li-lrurrx. fo:ature sarc to c eteriine if thu ooiOc t Deioriigs to tile

C±i. of oojkeetsL tni,1 fulfill tii.u function. This feature search is a .ioru ";.Le

enu-..i;,, o pera t i un tnanl Lhat for a- kiiown object anid nay be of niore thian o ne

1tC1) it a)PcaLr tna!t SOL'- 01' thlU tine. is s~pent ii, ateniptiti6 to identify the

obucet, befero re-sortinge to thlt featureU searen or that each cou;pari son inl a

.-vriad. fe-ature scarcin requires. the Lask to ta.t! idore tilde.

6.5. Aulicatlil~ of the(- Findiins, of these Studies:

Til, filliili a u i these 6tudies have direct application t o thle liarry

inistances in wiiicii illustrations of knrown and unknown objects are usea t.o

elll.aneec .iuajii,5 and iincre&aae cowiprenension. They are also applicable to areas

of' learriini anrd conicept ccvuiodt~icrt. These issues will now be exazained in an

dtte,q 1 ) to address tnic wore practical ;ide of' these studies.

6.5.1. The Illustration of- Objects. In textbooks, procedural

.innlual3, i nutruc Liorns, and the! uriy other places inl which pictures of' objects

arc usecd to convey itiforination it ;:ust first be decided what objects to portray.



No attewpt will ute icue to propoL;C LAI riaI~ ~~ ro:aJlsL

;wl L OIJ , ~i LLi.. -Ludy. 'urreji Z... ' i c.

of' the s itua ti ons i i wn i cii ti ih. . ii! UP;. 1.00 A1.c. "A, _iLr~ I or;:. W 1

mjore useful to the reader.

After the decision na DLU,2 ;.adeUS -T( W1.i 2i . .o.; i -c~

the second decision ;must DU LO .1- do u d,-,U./ . j..

suggests tha t for aaxit~..i ui.,r u~l~iu t. . ita1! ' . L. U uiJ 3a O.. u"2..

shouil be dortrayed in tiicir Ci i 01 1 - "I"I~t ..oi.

posL;it;ion may u( o diffuruntL 'r L)... Lii ot.tuha. ;:i.

orientation that snulo o purtr.,,L T11.... Li s :. .x

where za far.iliar uDjLect _LL .'.Uotr 1o n n ; 1 ~. .5.X<.L

object is encountered oy toe onux'

I 'o instruction will D, ,iv,;:i fir cuP2..ji &XOi 1 1::tt~ 1

objects. This isL In o tn e r fie ILdii i, L ) .Ju i j) , ' * fro- fu. 1'ri, r r' ~rcui.I

apparent t hat specific fcatureU, ul' tlouOjtac2. -ire 1i lliy j'C'l-el'- W1 t11

canonical orientation. TtiL6c salent Jeaurtlz 5 .UIC,- bc~v t~

.ilustration of tue Ooe. L or ueven e.paiu ~~tai..2W..L~C

hiave a significant, correlationi for tlo tut"..l. onp tfX~tl0 a ~

(aiiu on fixatii, s pe ui r!c2 fcatu r Us 0' 1 ', t ii a , I -'_) S4iL,1 1OO L . .it.wU I,

Soon after the initial pres:entation it seen..- t-at tueL icrsuall a; I

object i s fixed in lwiensry and vjryin ; tnt.. oriu:utatiui' f iL ucc :. auc zi ut

markedly influence the 3ubseiqucnL tas.k. it .ust Lto ren,*!Dreu L~i~it 1:. tLIwL:

studits the features of theL objects wtere fluid cujistarit. i iliu2 .rL.tuns j; A

object had the saine nuinber and express;ioll of tnc featurcs U~ota 01)Llu

orientation and the function oif tne ooject were v~riu,. It'La uIv1iituation oli

the object is varied in a manner that conceals, soi1e Viatrk or cuI<1 a.

one it way affect the compreheiis;ion ofL tie iniAterial. ?fii nui:a not Ocui,tec5

Thirdly, it; io important. to .mnow wnicn objoc t_ irc .(fnuwxi oljekts: i,,d witieci



dre Ulin NOWr.I or unfs',i~ii.r uojects to tno readtir. For tho illustration of

un. ,.owii uujcts Liu!rc are ,k. aiuditicinal constranrit. Onliy one ouject , the

~ ensi Lrc lu. ,..uWtl inl tis Stuay zAiu ai 3uCh i i quuestiona bie

n'nri Iiosie to icalu fro:.i a 6tet contaiuini6 one liur.Hwev(er,

tii:rt. *Appe~' to u, -, u.. rt.Au ditf'Qon2ez; Ii the !.i~iner in wliicn tile sUbjeCt.s

L I Ii~u ti sUb c,2Lc aj opposca to the otner Kruo-an objects. Su bj ec t L were

,,UILO wiin.; t -;iV, It LL c2norilc~l oriOentation. Tiin orientation iaay not nave

n~euni oLuLea onl til~e para~iueter%. tiiut wure used for the knowni objects since the

object WA6 L ui,,IUWi I uid its fiincLiis aiid norinal use position could only be

auuu.intead , 6uuject L.,.. iy nuv, orieintou it Luccurdijii to Lgravitational

.. tsAbility lLidlor to Luui per%3pctives: for ohjucts; witui wci, Iit and solidity. it

i 'as u iouii taut c ioiiicA orittiun Wa; i.3si~iiud accordint; to Zsane

SAl jct-propuos !',:ucLin uiiizrown t L te ixsiar t would oe desirable to

i,:HOW LIW cuioisioiont-itions; Ar, acquirea for uruknown objects and if suci Lin

identity ;arn DL~il to all 5iiiOni ubjuct for instructional purposes.

6.*5.2. IfUniona UI Fixednes Ls and Canionical Orientation: Thle results

of' tilj roLsescn coitrisutc to thle uevulopwuent of a tUlcorctieal base Qncomp.ASSinL;

tk~t2 Prl.1-C1.liOll Jf jLunCtiol Vixcuriuss. Froui s.uch a base, future researchi could

LLAZe1 cr-,~s. ini ord cr to furthier the understandin,6 and to develop prog-ranms to

c ounter-uoct tIC li.1itstilk of functional Fixedness. The differences that

s;uUjuctsL LhoW Ii La ir seannin.111 patterrns for knowu aind unknown objcct , indicate

tnLiat wtion p tLu iited Witnl a Lai hzit require6 tiu determination of' unusual

functIons tile func~ionai features of' thle object are attended to muore closely

when thle object i Ln.(nowii. Wnezu the object is a known object tile canonical

fua tures are addres.sed And fron the idenitity of' the object thle encyclopedic

i~nowled,-e is auccesed. Functional fixedness canl be thought of as a situation inl

which nou cciolpudic refe1'irence occur's; under the entry for the knrown object. I n

tis~ L siu at ion, Ii order to ovur(;oiue the deficit Li new entry uuuL be created.



alno thteir I'uictiuli. 1;1 thji; 2.Lc, it i LU,'C. u L:,.At tou CvurCo..,u UAtWh

Cixeciness trIO USU~1 ccvuiop.ittwiLl proCui fluu u Ue iuLvursc,-J.

6 .b . DiareQL.tiozjj rFv~u ~,.

Tilt cur'rout ;Lcuuji;L .,u -%;L. ..±~~L .idiu .; arr-yu L rC.0 '-u ,. w

for lurtiitr .iijfjCiiji I.L~ ~.I0 cr ... u... . .

tile o3l*uLY~i. , .. jIu~ I, Lt.I ,pcrc '0 1~u;., ( . .~

tin, Qoiv dio w1; 1. (3rtil (1 ofiIbI IU'uU . i~j .L LI VU rij Ljic o )r

ltIOiV 1; ut1t fCC 01' tI'Wu C.u'u-uO .ultu. ~utC

.,c~i~ dOCU;5Q, ut uy au ;,AIz th U1 i I i*UauIOf t.~icu.,u :4 1

LiIC veiatiofljiip ufut:c.u oojects urid tlcil' Uc0t.

0.6 1 r'j/2i.)paLii~ih~~uc.3of PiuL,,vc~c1a: cI.. .

d)roci.3 iilVCa3LiI tiur, of' Picturu .Culiiliii .iu.u t JC~UCt ,.

J iU L Ijc3 f c ii i R,~i r'(I (1'(')) A~ I1 :CC0of1ii (197 6) t- uc tcu L lk L. 1-, 1 li IC

.3I. 01 kL b'LtIc p u r cp t u - w iO 1  thuw, "I r 0u o u. AI' I PII 1, vi-iu.

l'ciLtoLuakip uctwcunl t~ puint 01 fii tiof LiflC tht utt(iLil~l ul' tL .. U0,,. j

jh:u.tudiuu CCUIld lIoL, Uc (,)IUL. 'iatUI Ca.r'Jjl:LI I.. U.

tt.±... Auuy . Tiiwy reiajuiru 1nLatr-u,,iutltatioI til,t ia; ;-kiL)1,2 01' .. lc:4U.

jal!4p11fl, of tile I ixatiull iuc Liuti jjLtd fiicr jIcruii-Lju.ior to utc~i it.

6 .6 .P. IIvu~ti.,.atjia l- 5'1, ti 010JlCCIdi atWaCu

uc LertiR' the ruole Ci o ) iti 02111 'vtul'(- Aii.. *to ujc.c rLt 11 1'tiuu



features are 6earched for inl a66SII1II, all identity to 6-1 object., aStuuy Uould

Ue Conducteu to iIIVujti-,atP Lil. e se;UqeiICv of VixatiLon pstiols. A ~ail, tne I

Q ri -2n t.i oUi I 01 LIO oO UC CLt )UiU L)e V~rivi. OUU tile jubject wouil be reqcuil'ea Lo

- ."L n wCtiiLr til Lv jjct :i'csei,ted wu:s One kireviou.ij seeun oil a llt.w One . To

I I I r;'e t' :Iiat Lilk oUijC At a±re 3CUanIIUc III i .ioru eC.re1'ui i~ianriur ania Lli"t fixations

C1Lo Los .1 ~ peuific arve., tile PILtu C-11 be deryadeu to p~rmi'iiy

UU.'cUI'U LIu ojct A:± i wcut~e ~ 'uid Ut Lo Vur'y tlle; urleut:ijLin Of

tile uuject jo triat aiffvrtunt 1±aturQe...4re oa.,2oUru III .ucccssive pCre.tatiuns,

,! tiiutP JSCiudeSj O, ouI~LI' vjCct- or, wtii Lte I4ci'ic eAturu zAI, wu

A 3t of zauiu- 1.ii-t iivsjtsnow :anuinc-i orieutationl is L i; e to

objects; .ouid pjrc'viue Iuii~t into tiis azspect Of St.IirAiric m~owed~e. Tiezqe

studies are lrc-a:uy unaer iesitonin our iauoratory. A.iuwil are scm 0,

~ice ~Cdu to several attributtes. ofae v the: asp3.ectz to Ue

iznvcs-ti,,atud ru (1) differences iii ssij~li.ieit o!' ecioricai oriuritationl for

S i.irnUUjucts,' (z2' uiffereneiic(: AI ttributes ufot L Oj e 2t - witLn

Cal 1o1ic- i or itA t-iuiij : i t iiuo~ .itiiout, (3) Lil- Ilflucc of fa ctLors ii 1. .

size, ,prciit *ravi LaioI11i A taoili-ty, and perspective (in asxiifcanioni Cal

orlIvntaLioni Lo uiik.,owir obje-tsl a: (4) tile sinietof functions to urii;iwr

uujcts anL tic relationship oii uiu furictionai position andI, tic canonical

poL ioii.

6.6.3. Co aiitivu Processes Involygd it, the Extraction of' Funictional

Infori;,atiun fruo,, Picturez: Studies oi] the oxtLrattion of functional infur ,ation

f'ro., pictures couij itivcstiLate ind identify prout-sln- sta .cs WIxen .kn

W" jI: LI J. iii t: - k.: 0u.1. it ha3 been SU ~tdL:A n I~ i '-u::u

Lao, Lt,, piuc.. onl wether L- ojjJ. L I,, -L'

Oi..,nowk (oujee. ey Lu be utesdax L4ti -. i~r.'e ;cz C Lxc.ux

clpeciaixly, wila! -Oui uUri:. u L) vj LcL,. lII idditiun, Lthe aa,3 for' tntL tWO sets



of' objects could be examIined to doter:.inc i1' lu stasQ .111 aiuh UliL Vurii C.t

of' fuic ti on i s tflu sai~je in ca cs.it Utias ucc s et tliL~t it i s riot

since differing ieng;th: of' tiwie are required.

A finial area for f'urthe.r invuLsti~, a tion is: rciatco to fu:ictioaL xxeul~

It has bceia 6ui -Lsted that funlctionlalixc ~ Occura WI4 all oujc! .t 1as z

L 'Lownl identity fromi paot cxperiuce. Tiie ri, earui o L;ucattd ar oi c t

determdine if' it 1.s possible to causc i subujcct tco trceat ai ,iiu-.:, cjeCt as 1

uflkiowfl uuject, uitlier ij obucuriia def inii, -c t'.unesu- or du,-rcidiiy_ ti.,iuLue

and to 0 ilteCik br ShiftL Ill tilt! proc6ssiri,, 6tci.s tli,. -AUG11 -Ia III* " A1

expected to i Aoku. An aiteQrnativu way to ;,pprosci. tlis. s:tudy ;:oa. s tu

several sei.antic IlA u ui.- for i; u1a o L Ojct2L alie U LL eIXV-.k.' If ai fu rte. i

f ea turtts are jciOcted aOs Jtfilal, featurcs asssec cLaeI..i rs L tu

object.

Th ile tnese future studies il Iu zt r- t e .iuU1 L!un UCt i , 1z e..

unanswered; the studies prosentea inare zsu,,,st, in tnuir ownl ri,;nt, i4 ttcrns-- 01

how functional anu canonical iniformation are rei Ate3u in ,iicturc aiid tetx t

processing .
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cup

mitten

knife

wed-e

11: cup

Figure 1. Line drawings of the five objects used in the

examination of functional uses of objects. All objects

are presented in their assigned 0 degree ofientation.
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